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the Type 516-A Radio- 
Frequency Bridge some 
months ago.* this bridge 
has been in use eontinuously in the 
General Radio laboratories. Its appli¬ 
cations have included the measure¬ 
ment of both lumped and distributed 
impedances at radio fi^uencies and 
the results obtained not only show the 
practicability of the method but also 
point the way to improvement in the 
design of the bridge itself. 

The range of usefulness of the original 
model was greatly limited by the in¬ 
ductance of the resistance decade and 
by its change with dial setting. .Al¬ 
though this inductance is less than one 
microhenry, it has an appreciable re¬ 
actance at radio frequencies. Both this 
total reaetance and its ehange as the 
decade dial setting is changed prorluce 
an error in capacitance measurement. 

The effective capacitance of a con- 

*"Bridge Methods for Meaaureoienis si 
Radio Frequencies,** Charles T. Burke, Geo* 
ersl Radio Exprrimtnter, July, 1932. 


given by the expression. 



where t = effective capacitance in 
farads, 

C = capacitance of the con¬ 
denser in farads, 

L = inductance in henrys, and 
<i) = 27r in radians per second, 

larger than the nominal capacitance by 
the factor jIf an inductance 

of one microhenry is placed in series 
wdth a condenser of .xOOfuifrapaeitance, 
the effective capacitance will be 510 
auf (an error of 2%), at a frequency of 
one megacycle. Since the error depends 
upon the square of the frequency, how¬ 
ever, it is between 8% and 9% at 2 
megacycles. With smaller capacitances, 
the error is less: with larger ones it is 

The inductance of the resistance 
decade varies from a few tenths to one 
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microhrnry.Hepending upon thcdernde 
setting, and it presents a serious bar¬ 
rier to the use of the bridge as a direct- 
reading instrument. 

In the design of a new model, there¬ 
fore. considerable attention has been 
given to making the inducUnce of the 
decade constant with dial setting and 
to providing in the unknown arm of the 
bridge an equal amount of inductance 
to compensate. When this is done, the 
bridge can he made direct reading in 
capacitance and the case of making 
measurements is greatly improved. 

This new bridge is shown schemati¬ 
cally in Figure 1. Ratio arms A and B 


the bridge. 'This decade is so arranged 
that, when the resistance setting is in¬ 
to the inductance of the added resis- 

When the dial setting is decreased, a 
like amount of inductance is added. 
Thus an inducUnce equal to the total 


inductance of the decade is in circuit 
at all times. In order that its total 
value shall not cause an error in capaci¬ 
tance readings, an approximately equal 
amount of inductance La is placed in 
series with the unknown arm of the 
bridge. The magnitude of La is ad¬ 
justed to make the total inductance in 
the X arm (including leads to termi¬ 
nals) equal to La plus the stray lead 
inductance in the standard arm. 

It wiU he seen from Figure 1 that 
neither side of the standard condenser 
C, is at ground potential, an<I therefore 
each side has a definite capacitance to 
ground. The capacitance of the rotor 

ard resistance K, and its effect on the 
resistance standard is entirely negligi- 
ble over the useful range of the bridge. 
The capacitance of the stator to ground 
(Co in Figure 1) is in shunt with the 
entire standard arm of the bridge and 
can cause a serious error* in the setting 
of the resistance decade H^, 

In order to ciiminate this error, an 
e<]ual capacitance Co' is connected 

Figure 1. This makes the bridge direct 

The^standard resistance R, of the 
new bridge uses a decade of tenth*ohm 
steps instead of the slide wire used in 
previous models. The condenser Cp 
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bridge may be operated from a small, 
portable, batteryK>perated oscillator, 
whose output is one watt or less. This 
has other advantages than merely con¬ 
venience. A low power oscillator can be 
completely shielded and direct pickup 
between the oscillator and the antenna 
can be eliminated. This, together with 
the avoidance of stray impedance 
errors, gives a decided advantage to 
the bridge method. 

Resistance measurements onabroad- 
cast antenna made with the radio¬ 
frequency bridge are shown in Figure 4. 
This antenna is operated considerably 
above its fundamental (frequency) and 
consequently all measurements were 
taken with a series condenser (Figure 
3a). Since an antenna is entirely resis¬ 
tive at its fundamental, this point can 
be identified as the frequency where 
the capacitance read on the bridge is 
equal to the capacitance of the series 
condenser used. 

Figure 5 shows the resistance of an 
antenna from helow its fundamental to 




of resonance. Note that both inductive (.+X) 
and capaciUve (-X) are. for convenience. 


above its half-wave point (parallel reso¬ 
nance). In this measurement it was 
necessary to use a series condenser up 
to 2600 kilocycles and the parallel con¬ 
denser connection ahove2600kilocycles 
when the resistance exceeded 111 
ohms. The hump at the low end of the 
curve is due to energy absorption by 
another antenna nearby. 

Other types of measurements con¬ 
veniently made with the bridge include 
the frequency characteristics of radio¬ 
frequency coils and chokes. 

The results of one set of measure¬ 
ments are shown in Figure 6, which 
represents the impedance character¬ 
istics of a radio-frequency choke for use 
at broadcast frequencies. These mea¬ 
surements were made with the parallel 
condenser shown in Figure 3b and the 
results calculated from the parallel 
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